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^ <>l-8-*M ^*Rr ^{Method 



of forming a reliable high performance capacitor using an isotropic etch process} 



£ la ^*1 £ lc^r *1W^ ^ ^6,459,112^^ 7^\^}5\o] ^3fi 

^*Kr iJ-fj-g- ^^§>7l ^fl 7fl^o.S. 51 Alt!- ^^5L#o]t4. 
51 2a ^fl^l 51 2g^ <£X\d\}6\] o) *V --aj-^ ^z}- o^^H ^1^1^ 

5^ Jl^^ ^^^1B-1» ^*Rr y o v ^# ^^*>7l ^*fl 711^0.5. 51Altr ^^511-ol 
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<8> -S. ^ yj.^^ ^ ^ wj-^^ 3}_°5L, ^z^- ^.g- ol^> 

^ -H^^ T^l^l- ^*Rr ^^l ^ 

— ^) ^7>Al7l7lM- ^7} ^VJf^ ^ *Hf-*I^ A r °H 7 fl7ll£l 

t^^M ^IH^ # 7 ] -fi-^^q-g- Jl-Fr^oMKhigh dielectric constant)* 5^ # 

:10> S\^r°]}, ^7} JL^^- ^ tH^EI* ^ *H ^7} + ±EL &^S>\ 

^7M7l^ «J-^ol ^El ^fl^SlJl &4. °1 3-f<*H, ^"71 ^3*1 ^JEl 

:ll> a o v 7 ] ^ ^^^e^ ^>$*Rr *g*go] nl^^- s.^ ^16,459,112^^1 "^^) ±7} 

31 =l aVE^l ^7># ^^(SEMICONDUCTOR DEVICE AND PROCESS FOR FABRICATING 

THE SAME)"ol5.}^ si.ol(Tsuboi)-f-^l ^«fl 7lH^ w} o^cf. 
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^^1^(30) ^ 3^8 #3^(40) ^*V3°-S. ^tt^. ^"71 5)^A>5l-^-(40)^r ^B^S} 
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#71 ^<3^(20) ^ ^"71 S1^^5|-5l-(40)* *\^H.3.#\ , M}^^. TlsflAjE-l 
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?] ^ ir *fl3 ^ 7r<^^* ^Ti^cf. 4^,^-71 T^a^ # 

(through holeH =t °H1 *H3-, *|5L ^-^^ *>^-^^-i-ol a^ 

&7}q°.3. ^ 5fli=k 

^71 ^ ^j-g. »^1^7l ^71 ^^* A^V 

71 *fl^^* 3\*\^]7}7] °\^V*. 
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^*rJL, Aj-7] H<3#-fi- #-§-*Rr ^Uj &^=L* ^*Rr 3* S^Vcf. #7} ^eH 
#3 H7> HV£*11 71^;^ ^ #6fl ^Z^*]^, 5)^ X}-3j-Ej- ^ #-J=L 5]^ 

^*V3°-5- ^tr*}. #7] #Jf s\^^ ^ # 7 1 ^ 

°m^r <£^SL5L ^"71 Al^7l^ ^#Al7lJ7, ^71 ^ s)^*^* ^ 
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<24> £ 2b# #S*m, #7] ^ #SiZL(250)#ol ^£ l>£^7l^ ^Hl ^ 

^^1^(300), f>}Jf 5] ^^^-(400) ^ tfJf sH^^OO)^: *Hl5- # 

(400)£r BPSG, PSG lE^b USG^S. ^ &tj-. # 7 | ^5K v (500)£r <#7] 

*}-*f 3^SW400H1 *\7* ^£7> ±m AV^n^o.^ *g>$*H f PE-TE0S# A}-g-*> 

<25> Aj.7) Aj-W s)^A>^nl- ( 5 00 ) Aj-7] 5] ^ ^^(400) # £ ^Z^^O.^. 

Sfl^*H #7l 4)^^^(300)* iL#^7l^ T^BflAlEi *#(510)# ^^^tf. 
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<28> #71 3^ Tl^flAlEl «ol ^£ a}£^l7l^;-g; #5^ ^ ofl o.^. ^ «H , # 

71 ^ l-EiZll;(250) #^£] 7><^#5)-^ ^T^tf. ZL ^3)-, # 7 1 ?]*\)^$. 
S\ ^#5^(400)5] vfltti^ C-l El^l^SlJl, #7l 2^ Tl^AjEV^l-^ V}^o]) Aj- 
71 *3<?§^(20O)^r -f-U-^ ^^H, 7l^AlE| *#(550H ^^tf. 

<29> a. AjAl^oflA-l, # 7 ] cf*l ^"71 ^e^nl:(250)2l S^<H] ^£ 

^^SJ-^Kg- ^7l^>7l ^Al^rf. o]o|l trfel-, # 7 1 >Hl^^£r ^2fl 7l#ofl ul 

*>a} g-*. Aj^V ^OV ^Al^ ^ ^Cf. ^3 # 7 1 A-fl^^ ^lofl AjS O] 

#71 ^1^^ Ti^lEi 1-^(550) *}o)°\ # 7 | ^^^(200) vflofl ^-f- ^ 

<30> 5L 2e« #Ssr>^, #71 Tl^^l^ *(550)*o] tiVE*fl7l#<2l 

A oHl <8#$i}. #7l #el^e]^o.S. ^ # 
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71 #-^ s\ ^^^-(500) #Jf^ #^1 #7l ^lT^}^, #7] Afl^ 

^n^] *-&(550) xflofl ^^^-*(600)^ &§tt. #7l *Hf*!^ 

(600) #7l -6i^^n]-(3oo) ^ofl ^ 71*1 -^(base; 610), #7l s\*8 

^bv ( 4 00) ^ £^ ^?>7l^(630) ^ #7l #JjL 5)^51-^(500) 

* *^ %^^r ^7l^-(650)^-S. #7l ^^71^(630)^ #Jf*i 
#7l ^-71^(650)^1 Spi^^Jii} 3.cf. ^Hm-el-, £ 2e<^l w}^ ^-ol # 7 } 

#^-71^(630) ^ #7l ^-71^(650) A>olo]l^ ^^ol ^fl^cf. #71 *H^^-#(600) 

* ^ «>£^l7l^rSl ^ #ofl o.^^( 70 o) & #Jf^(800)* ^V^lS. 

<3i> olofl c^l-^, ^ 2f<Hl £*1^ ^-ol, # 7 1 -^€^(700)*: ^^*>7l *H1 #7l 

A o v -r- 5)^^Sl-^-(500) ^ #71 ^ Si ^#5}-^ (400)* *I^3-°-3. ^v}^ #7l 
^^^-#(600)^1 ^1^-i-^- i^#Al^ ^£ o^rf. 
<32> ol^ i^b} , #71 7-) sfl ^1 B-| ^-l:(550)ol *§^Q ^H)7}#°) ^ #ofl 

^-71 Tl^AlBl ^#(550)^- #^1 %^t\ZL #71 #^ 5lAj# 

2l-Bl-(500)^ #Jf <^<=>1 nfl^l #7l £*I#-8: ^sM^M, £ 2g<Hl £*1€ ti}2}- 

£o) *\+a§o] ^^^-l;(600a)-i-i: ^51 &i=k #7l eJ-^S] *>«-^^-s. 

(600a)£l #71 ^^^1^.(300) ^TKg: *fl-^ 7l*| ^-(base; 610a), #7l 

^ Sl^#5l-^(400)# W*Kr Sfl-f^r ^7>7l^(630a) ^ #7) #Jf s^#5}-^ 

(400)-i- ^r-f-^m ** *ti-f^r ^-7l^(650a)^.S ^^4. #7l ^^o^ *H?-3l^-# 
(600a)* ^#*Rr ^-$-^1, #7l #^- ^#S>^(500) ^ 5) ^#2>^-(400)* ^ 

^T^o} a o > 7 ] tLV^o} ^«.^^-i-(600a)^ 5>l^#-§- ii#Al7l^ ^o] 
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°1°H, #7l *>^-*I^-#(600aH ^€ «Vs^7l^ ^ ^>7l 

^-^^(700) ^ ^71 ^^(800)* ^*h=r. 

-*7l -fr*l#(700)^8: <8^*>7l *H ^-71 *Hf^^(600 S^r 610a) 3 
^d^^AS a}-^^ ^3^- ^^(hemisperical grain silicon layer; 5. 

*l*r*l <8^« ^ SU^r. 

^ 4^1^1 *i7l3 jieM* ^ ^Cf. 
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